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Study of the Effect of Acid Additives on the Sensitization Rate of On-site Mixing Emulsion Explosive
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Abstract : In order to study the effect of different acid additives on the sensitization rate of on-site mixing emulsion
explosive, the performance and safety of explosives were optimized by changing the type, concentration and amount of acid
additives, and the density of emulsion explosive was calculated by measuring the foaming height of the matrix. The results show
that oxalic acid can significantly increase the sensitization rate of the matrix to the maximum of 0.03 g-cm™-min’! , while the
sensitization rate of nitric acid additive is the lowest, and the maximum is only 0.008 g-cm™min’.. It is found that the hydrogen
ions (H") ionization ability of weak acid additives is the key factor affecting the sensitization rate, the side reaction of strong acid
and sodium nitrite, and bubble escape effect will reduce the sensitization rate of strong acid additives; When oxalic acid is selected
as acid additive, increasing the concentration and amount of oxalic acid can further improve the sensitization rate. The study
provides theoretical support for the customization of mixed emulsion explosives in the field.
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Tab.1 Formula of bulk emulsion explosive matrix
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Tab.2 Sensitization formula 1 of on-site mixing emulsion
explosive matrix

iy W wamam W i L™ W i W priem W im
/% /% /% /% /% 1%
1 0.8 0.8 0 0 0 0
2 0.8 0 0.8 0 0 0
3 0.8 0 0 0.8 0 0
4 0.8 0 0 0 0.8 0
5 0.8 0 0 0 0 0.8
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Tab.3 Sensitization formula 2 of on-site mixing emulsion

explosive matrix

[i59:3 W ] Yo W i/ Yo
11 0.8 0.6
12 0.8 0.8
13 0.8 1.0

x4 THREIANWIEAERBUTR S
Tab. 4 Sensitization formula 3 of on-site mixing emulsion

explosive matrix

W sy W i) W i)
R /% / (mol'L'H) %
14 0.8 0.3 0.8
15 0.8 0.5 0.8
16 0.8 0.7 0.8
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Fig.1 Effect of five acid additives with equal concentration on the
sensitization of on-site mixing emulsion explosive
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Tab.5 The height of emulsion explosive after sensitization for

different times by five acid additives with equal concentration

fHAkHta KA om

/min FESR L RESR2  FEER3 KRR 4 FEELS
1 10.7 10.7 10.8 10.8 10.9
3 10.8 10.9 11.0 114 115
5 11.0 112 113 119 12.1
7 11.0 113 115 12.1 12.3
10 112 114 118 12.4 127
20 113 116 12.1 13.0 13.1
30 114 118 123 13.2 13.4
40 115 119 12,5 13.4 13.5
50 116 119 12,6 13.4 13.6
60 116 12.0 127 13.5 13.6

010 20 30 40 30 60
t/min
El2 FRE S5 HERMFIELENIIEARRE
B () 35 L %
Fig.2 The change curve of emulsion explosive density versus time
after sensitization by five acid additives with equal concentration
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Fig.3 The influence of five acid additives with equal concentration
on the sensitization rate
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Fig.4 Effect of five acid additives with equal pH value on the
sensitization of on-site mixing emulsion explosive

HIE 4 (b)) T LA EDMLA ) 5 ZAEah rEfitL

ARIRIS AL AT—E A R RE2E o ARt g BE O 45 2
Wk 6 iz i 6 Al UL, AR TR L I TR]
MR, 55 pH 4 5 iR BR Uk = iz LA KE
2y PRI A VAL ZANTE] 5 R, SR ]

6 FI/R.
®6 FpH 5 MERBFIBH AR EEH L SE
Tab.6 The height of emulsion explosive after sensitization for
different times by five acid additives with equal pH value

LN R /em
/min FEdh 6 FERL T FEdh 8 FERL 9 FEfh 10
10 10.8 10.8 10.8 10.8 10.8
30 10.8 10.8 10.8 11.1 11.0
50 11.0 11.1 11.1 114 113
70 112 113 115 11.7 115
90 115 11.7 11.8 122 11.9
110 11.7 11.9 12.1 124 122
130 119 122 124 127 125
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Fig.5 The change curve of emulsion explosive density versus time
after sensitization by five acid additives with equal pH value
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Fig.6 The influence of five acid additives with equal pH value on the
sensitization rate
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Tab.7 The emulsion explosive height after sensitization for different
times by different amount of oxalic acid

gt ana] R /em
/min B 11 R 12 Fih 13
1 10.2 10.3 10.4
3 10.5 10.5 10.9
5 10.7 10.8 11.5
7 10.9 10.9 11.7
10 11.0 11.2 12.0
20 11.3 11.6 12.4
30 11.4 11.8 12.6
40 11.5 11.9 12.7
50 11.5 12.0 12.7
60 11.6 12.0 12.8
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Fig.7 The change curve of emulsion explosive density versus time
after sensitization by different amount of oxalic acid
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Fig.8 The influence of different amount of oxalic acid on the
sensitization rate
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Tab.8 The emulsion explosive height after sensitization for different
times by oxalic acid with different concentrations

i R em
/min R 14 FEEL 15 FER 16
1 10.2 10.3 10.4
3 10.4 10.5 10.8
5 10.5 10.8 113
7 10.6 11.0 11.6
10 10.8 112 12.0
20 10.9 11.6 12.4
30 10.9 118 12,6
40 11.0 119 12.8
50 11.1 12.0 12.8
60 11.1 12.0 12.9
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130 Smol
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Fig.9 The change curve of emulsion explosive density versus time
after sensitization by oxalic acid with different concentrations
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Fig.10 The influence of concentration of oxalic acid on the
sensitization rate
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